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IN THE CLAIMS 

1. (Currently amended) A multi-output DC-DC converter comprising: 
. an inductor-^fc), 

a main switch (SGHbr periodically coupling a DC-input voltage (¥m>to the 

inductor-(fc>, 

a mateited epluralftv of output switches (SI, S2, S3) coupled to the inductor-^, 

each one for generating an associated one of a mttltifetd enlurality of output voltages 
V2. V3 )-to an associated one of a multitudc plurality of load; (LI, 1.2, L3), and 

a controller ftKor controlling the main switch (S0}-and the output switches {Sir 

SZr&yhin a sequence (S^-of cycles (CY1, CY2, CY3) , each one of the cycles P4, 
CY3, GY3) comprising an on-phase (T01.T02. T03) of the main switch ^followed 
by an on-phase (Tl,T2,T3) of one of the aarititade plurality of the output switches-^ 
S2, S3 - ) - the controller (4>comprising: 

a «w*tite^plurality of comparators (- 10, II, 12) - e ach one for comparing an 

associated one of the ga dtitudc pluralitv of output voltages (VI, V2, V3) with an 
associated one of a ratfetwle pturalitv of reference voItages-£V)&VV433 7 ^R3} J 

means for determining (-^whether a number of the output voltages (VI, V2. V3) 

which have a value above their associated reference voltage (VR1, VR ^AftR^-is larger 
than, smaller than, or equal to a number of the imdtitudo pJigaU& of output voltages (^ 
V2. V3) which have a value below their associated reference ^oltnge (VR1, VP.2, VR3), 

means for generating (Wfthc cycles (CYLCY2. CY3) cither with a first duty 

cycle (D±)-or a second duty cycle (Shoeing larger than the first duty cycle (Dl) to 
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obtain a first number <N4*of cycles (CY1.CY2. CY3) with the first duty cycle (m^-and 
a second number <N3>of cycles (CY1, CY2, C-Y3)-with the second duty cycle-(©3}, the 
first number W-being;„(,l) larger tha n the second number if the number of the nmp m 
voltages which h a ve a vnlue above the i r associated reference volta ge is larrer than tb» 
number of the plurality of output vo l tages which have a valua below dicir a ssociated 
reference YQ)tage: 7 ^smaller than die second numher if rh ? n umber of the ontp .it 
voltages which have a value above th^ir associated ~f ^ ce vo ] tapfl ^ Smaller thnn tht . 
number of the plurality of output volt a ges which have a value below their associated, 
reference vp)tegc; T or {3J.equal to the second number the second number if rh« «,.mW gf 
ftc output voltages which have a value above th™ ass o ciated reference voltage is P.q .ial 
to the number of the plurality of outp ut voltages which hav« a value below their 
associated reference voltage respectively 

2. (Currently amended) A multi-output DC-DC converter as claimed in claim 1, wherein 
the first number (N+J-is equal to the number of output voltages (VI, V2, V3j-which have 
a value above their associated reference voltage (Vttl , VR2, *£RS>, and wherein the 
second number (NS)-is equal to the number of output voltages (VI, V2, V3) which have a 
value below their associated reference voltage (VRL VR2. V.R3). 

3. (Currently amended) A multi-output DC-DC converter as claimed in claim 2, wherein 
the means for generating (i4>-the cycles comprises a sequencer f+40)-for controlling an 
order of the cycles (CY1. CY2, C¥^ -in a sequence (^wherein, as much as possible at 
the present values of the first number (N^-and the second number-(N3), one of the cycles 
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( CY1, CY2, CY3) with the second duty cycle (©3)-precedes one of the cycles (CY1, 
CY2 V CY3) w ith the first duty cycle-(Di}. 

4. (Currently amended) A multi-output DC-DC converter as claimed in claim 2, wherein 
the means for generating {14)-the cycles comprises a sequencer f!4©Kor controlling an 
order of the cycles (CY1. CY2. CY3 j- m a sequence (SBMo first comprise all the cycles 
(CY1, CY2, CY - 3 }-with the second duty cycle B^and then all the cycles (CY1, G-Y-^ 

€ Y3) w ith the first duty cycle-^B. 

5. (Currently amended) A multi-output DC-DC converter as claimed in claim 2, wherein 
the means for generating (MHhe cycles comprises a means for allocating-eM4}: the first 
number {W±}-of the fust duty cycles (D+)-as much as possible to cycles (CY1.CY2, 
GY-Sfassociated with output voltages (Vl. V2, V3)t hat have a value below their 
corresponding reference voltage- (VR 1 , VR2, V R3), and the second number <N3)-of the 
second duty cycles <B3)-as much as possible to cycles (CY1, CY2, CY3) associated with 
output voltages (VI, V2, V3) - w hich have a value above their corresponding reference 
voltage (VRI, VR2, V -R34. 

6. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating ^i44>the number of duty cycles is adapted for further allocating 
the first duty cycle (D4>to cycles ( €Y1, CY2, CY3) associated with output voltages 
V2, V3)-that have a value above their corresponding reference vdtagefVP.l. VR2, VR2) 
if the first number Q4i± is larger than the number of output voltages (VI, V3. V3) that 
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have a value below their associated reference voltage-(VRl, VR2, VR3). 

7. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating («4)-is adapted for further allocating the second duty cycle-(B3} 
to cycles ( CY1, CY2, CY3) a ssociated with output voltages (VI, V2, V3) that have a 
value below their associated reference voltage (VR1, VR2, VR3) - i f the second number 
(±m-is larger than the number of output voltages (VI, V2, V3) that have a value above 
their associated reference voltage-frV-Rl,, V'R2, VR3). 

8. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating (M+Hs adapted for allocating to a predetermined one of the 
c y cles (CY.1, CY2. CY3) in a sequence (SE)-wherein a lowest amount of energy is 
transferred to one of the output voltages f^j^-V^S^-of which the value is above the 
associated reference voltage (VR1, VR2, VRfo . 

9. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating &41±i$ adapted for allocating as a first one of the cycle (CYlv 
GY2, CY3>in a sequence (SE)-an output voltage ( V.l. V2, V3 >of which the value is 
above the associated reference voltage (VRl, VR2, VR3> and to which a first duty cycle 
(D4}-is allocated. 

10. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating £W+Hs adapted for allocating to a predetermined one of the 
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c y cles (€Y1 7 CY2 t CY3) in a sequence (S£)-wherein a highest amount of energy is 
transferred to one of the output volcages ( VI. V2, V3) of which the value is below the 
associated reference voltage (VKh VR2. VR3). 

11. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating (+44>is adapted for allocating, in a sequence^), a last cycle 
(CYl)-to which a second duty cycle is allocated to an output voltage (VL V2y Yfo-of 
which the value is below the associated reference voltage (VRl, VR3, VR3 frand to which 
a second duty cycle (D2->is allocated. 

12. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating #4+Hs adapted to allocate in a next sequence (SE}-the second 
duty cycle #3)-to a particular one of the output voltages- (VI, V2, V3) , if in a preceding 
sequence fSEHhe first duty cycle (D+Hs allocated to this particular one of the output 
voltages (VI. V2. V3) while the associated reference voltage (VB 1 ; VtttrVftSj-fc lower. 

13. (Currently amended) A multi-output DC-DC converter as claimed in claim 5, wherein 
the means for allocating (444>-is adapted to allocate in a next sequence (£B)-the first duty 
cycle (D4-)-to a particular one of the output voltages (Vt, V2, V3) , if in a preceding 
sequence (SE)-the second duty cycle (D3)-is allocated to this particular one.of the output 
voltages fVl, V2 V V3 ^-while the associated reference voltage (VR1, VR2, VJl3}-i$ higher. 

14. (Currently amended) A multi-output DC-DC converter as claimed in 1. the multi- 
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output DC-DC converter further comprising mode detectors-^), each one being 
associated with one of the multiple output voltages (V I , V2, V3) for keeping track of a 
mode of each one of a multiple outputs (Ol, 02, 03) , each mode detector having three 
states-*©^!}, a first state ^indicating whether no load current is drawn from the 
associated output (01,02, 03 ), a second state (4) and a third state-<2> wherein load 
current is drawn from the associated output (01,02.03) , if the associated output (01, 
Q 3-.-03) is in the first state {9}-and the associated output voltage (VI, V2, V3) is smaller 
than its associated reference voltage (VR1, VR2, VR3) - t he third state (2>is entered, if the 
associated output (Ol. 02, 03) -is in the first state ^and the associated output voltage 
( VI. V2, V3) is larger than its associated reference voltage (VR1, V - R - 2, VR3) - t he first 
state (Q)-will be maintained, if the associated output (Ol, 02. 03 >is in the second state 
W-and the associated output voltage ( ¥1- V2, V3) is larger than its associated reference 
voltage (VR1. VR2,VR3) t he first state-^ is entered, if the associated output (01,02, 
03}-is in the second state {-ifand the associated output voltage (VI, V2, V3) is smaller 
than its associated reference voltage (VRl t VR2, VR3) the third state <S>-is entered, if the 
associated output ( Ol. 02, 0 3 ) is in the third state (3)-and the associated output voltage 
(VI, V2 , V3) -is smaller than its associated reference voltage fVR-fcAiR-ST-V-R^-the third 
state (3)-is maintained, if the associated output (Ol, 02, 03) is in the third Estate and 
the associated output voltage (VI, V2. V3) is larger than its associated reference voltage 
(VRl, VR2, VR3) the second state g^is entered. 

15. (Currently amended) A multi-output DC-DC converter as claimed in 14, the means 
<MHor generating the cycles further comprising a sequence controller (442) for 
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controlling a number of cycles (€¥)-required in a sequence (SE^uch that cycles-(G¥} 
are generated only for outputs (Ol. 02, 0 - 3 )-that are in the second state (ifor the third 
state-(3}. 

16. (Currently amended) An apparatus comprising the multi-output DC-DC converter as 
claimed in claim 1. 

17. (Currently amended) A method of controlling a multi-output DC-DC converter 
comprising; an inductor-(fc), a main switch (SQ»-for periodically coupling a DC-input 
voltage (VittMo the inductor-^, a «tttte«*te pluralitv of output switches (SI, S3, S3) 
coupled to the inductor-^), each one for supplying an associated one of a 
mattttadeplurality of output voltages (VI, V2, V3) to an associated one of a 
awk4todephtrality of loads (Ll, L2, L3) , the method comprising: controlling ^-the main 
switch (S0>-and the output switches (SI, S2, S3) in a sequence (SE)-of cycle; (CY1.CY2, 
G¥3}, each one of the cycles ( CY1, CY2, CY3) containing an on-phase (TOI.TQ2, 
:f€£}-of the main switch (SOf followed by an on-phase e n,T2 t T3) of one of the 
ffltttetedeplurality of the output switches-(S4T-S3^53}, the methodof. controlling 
comprising: 

comparing (10, 1 U 12) a corresponding one of the multitudc Djurality of output 

voltages (VI, V2, V3) with an associated one of a multitudo oluralitv of reference 
voltages- (VR1. VR2, VR3) , 

determining <43>-wheib.er a number of the output voltages (V I. V2, V3)-that have 

a value above their associated reference voltage (VRl , VR2, V-R fo, is larger than, smaller 
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than, or equal to a number of the n raUimdc plurality of output voltages fV-1, V2, V3) that 
have a value below their associated reference voltage (VR1> VR2, VR3), and 

«*eans-fe«-generating 04)-the cycles (CYl, CY2, CY3) c ither only with a first 

duty cycle (©4-or a second duty cycle {©3)-being larger than the first duty cycle {&±-)-to 
obtain a first number (N4*of cycles (CYl, CY2, GY ^with the first duty cycle (Wand 
a second number (N3)-of cycles (CY1.CY2, CY3) with the second duty cycle (©3), the 
first number flN4}-being : (1) larger Chan the second number if the number of the outp ut 
voltages which have a value above, their associated reference voltage is larger than the 
number of the plurality of outnut v oltages which have a vnln e below their associated 
reference voltage: (2) smaller than the second number if th* num ber of the output 
YOltages which have a value abov e their associated reference voltage is smaller than the 
number of the plurality of outnut vol tages which have a value below their associated 
reference voltage; or (3) equal to the second number th e second number if the numher of 
the output voltages which have a val ue above their associated reference voltage is eguaj 
to the number of the pluralit y of output voltages which have a value b elow th.»ir 
associated reference voltage T firgor 'hnn, smeAlet it :>, e qual to the s ee eftd numb oi 
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